Cathepsin s promotes human preadipocyte differentiation: possible involvement of fibronectin degradation.
We previously showed that the cysteine protease cathepsin S (CTSS), known to degrade several components of the extracellular matrix (ECM), is produced by human adipose cells and increased in obesity. Because ECM remodeling is a key process associated with adipogenesis, this prompted us to assess the potential role of CTSS to promote preadipocyte differentiation. Kinetic studies in primary human preadipocytes revealed a modest increase in CTSS gene expression and secretion at the end of differentiation. CTSS activity was maximal in preadipocyte culture medium but decreased thereafter, fitting with increased release of the CTSS endogenous inhibitor, cystatin C, during differentiation. Inhibition of CTSS activity by an exogenous-specific inhibitor added along the differentiation, resulted in a 2-fold reduction of lipid content and expression of adipocyte markers in differentiated cells. Conversely, the treatment of preadipocytes with human recombinant CTSS increased adipogenesis. Moreover, CTSS supplementation in preadipocyte media markedly reduced the fibronectin network, a key preadipocyte-ECM component, the decrease of which is required for adipogenesis. Using immunohistochemistry on serial sections of adipose tissue of obese subjects, we showed that adipose cells staining positive for CTSS are mainly located in the vicinity of fibrosis regions containing fibronectin. Herein we propose that CTSS may promote human adipogenesis, at least in part, by degrading fibronectin in the early steps of differentiation. Taken together, these results indicate that CTSS released locally by preadipocytes promotes adipogenesis, suggesting a possible contribution of this protease to fat mass expansion in obesity.